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SEMICONDUCTOR DEVICE 
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ABSTRACT : PURPOSE: Not only to improve a device in breakdown strength but also micronize a cell 
in size by a method wherein a trench is provided so as to reach to a drain region, a gate 
oxide film is formed on the inner wall of the trench, and the oxide film formed on the base 
of the trench is made thicker than one formed on the side wall or other parts of the trench. 

CONSTITUTION: A source region 6 is formed on a primary face of a semiconductor 
substrate 2 in a grating. A trench (deep groove) 1 1 is provided along a center of the 
source region 6. The base of the trench 1 1 reaches an epitaxial layer 3 or a superficial 
layer of the semiconductor substrate 2 penetrating a channel forming layer 20. A gate 
oxide film 7 is provided covering the inner wall of the trench 1 1 . The gate oxide film 7 is 
500" in thickness at the side wall of the trench and 2000~~3000~ thick at the base of the 
trench 1 1 . A device of this design is formed in such a structure that the gate oxide film 7 is 
provided onto the wall of the trench 1 1 and a gate electrode buried in the trench 1 1 , so 
that the cell can be diminished in size. A gate oxide film formed on the base of a trench is 
made thick, wherefore an electric field between a gate and a drain is alleviated and the 
drain is improved in breakdown strength. 
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TITLE 



SEMICONDUCTOR DEVICE AND 
MANUFACTURE THEREOF 



ABSTRACT : PURPOSE: To reduce a capacitance between the gate and the drain of a field effect 
transistor and to perform a high speed operation by increasing the thickness of an 
insulating film in the bottom of a groove thicker than that of an insulating film of the 
sidewall of the groove. 

CONSTITUTION: An oxide film 21 formed in a bottom of a groove of a thermal oxide film 
formed in a groove is formed thicker than an oxide film 2 formed on the sidewall of the 
groove. Thus, a capacity between a gate electrode 3 formed of polysilicon and a drain 
region 1 1 can be reduced. Since the film 21 of the bottom of the groove is formed thicker 
than the film 2 of the sidewall of the groove, a capacitance between the gate and the drain 
of a field effect transistor can be reduced, and a high speed operation can be performed. 
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ABSTRACT : PROBLEM TO BE SOLVED: To actualize the semiconductor device which is reduced in 
gate electrode resistance and on-resistance, as to a longitudinal field effect transistor 
having a trench groove. 

SOLUTION: This semiconductor device which has a first diffusion layer 3 of second 
conductivity type and a second diffusion layer 7 of a first conductivity type formed doubled 
on the surface part of a first conductivity type semiconductor substrate 1 or first 
conductivity type epitaxial layer 2, has a trench groove 4 where a gate oxide film 5 and a 
gate electrode 6 are embedded on the surface and also has a channel arranged 
longitudinally along the depth of the trench groove 4 is constituted by etching part of the 
gate electrode 6 along the depth of the trench groove 4 and thus forming a hollow part, 
and then embedding an oxide film layer 8 thicker than the gate oxide film 5 at the bottom 
part of the hollow part and further metal with conductivity larger than that of the gate 
electrode on it. 

COPYRIGHT: (C)1999,JPO 



